Abstract: Background: The LD50 value, defined as the statistically derivative dose that, when given in an acute toxicity test, is predictable to cause death in 50% of the treated animals in a specified period, is presently the basis for toxicological classification of chemicals.Anabasis articulata also called Ajrem, broadly distributed in the desert of Iraq and widely used for treatment of eczema, fever, kidney infections and diabetes. Objective: to investigate the acute toxicity of methanolic extract of Anabasis articulata stems. Subjects and methods: safety of methanolic extract that displayed potential antiangiogenic activity was tested against two species of animals: rats and mice. Swiss albino mice were used to evaluate the toxicity of the methanolic extract of Anabasis articulata. Animals were orally feed with serial doses of the extract between 2.5 to 30.0 g/kg body weight and detected continuously for the first 4 h and then every hourfor the next 24 h, then 6 hourly for 48 h (72 h, acute toxicity) , after two weeks the results were collected. In addition to above rats were also fed with 5000mg/kg of extract. Subsequent oral administration of Anabasis articulata methanolic extract the toxicity in the animals was done by evaluating the effects of herb on body weight, biochemical parameters, and histopathological investigation ofintestine, liver, lung, spleen, heart, stomach, testisand kidney. Results: The average acute toxicity value (LD50) of Anabasis articulata stemsmethanolic extract was found to be 26.18 g/kg body weight. The extract reduced glucose level significantly, the remaining biochemical findingsdisplay no significant different in comparison to control. Body weight was detected in totally of the groups that treated with the extract. No significant changes in the body weight happen throughout the study, and no important alteration in histopathological study. Conclusion: The LD50 value indicated the drug to be fairly safe in single dose treatment. The study also presented the extract had worthyhypoglycemiceffects.
Introduction
Anabasis articulata (AA), also called Ajremor Berry bearing glasswort, is widely distributed in Iraqi, Syrian, Egyptian and Algeriandesert. Anabasis articulata is mostly used in folk medicine to treat diabetes, fever, eczema and kidney infections. Anabasis articulatais a one species of the genus Anabasis. It is a salt-tolerant xerophyte of the Chenopodiaceaefamily. Anabasis articulata is Dwarf shrub (chamaephyte), 30-60 cm. Stems are woody to half their length or more, tortuous or erect. Branches are opposite with more or less equal brittle, internodes, the older ones with split and peeling bark. Lethal dose that kill fifty percent of animals (LD 50 ) is a typical measurement of acute toxicity that is recorded in milligrams (mg) of herbal extract per kilogram (kg) of body weight of assessment animal. LD 50 denotes the individual dose needed to kill fifty percent of a population of assessment animals (e.g., fish, rats, mice, cockroaches). As LD 50 values are standard measurements, it is conceivable to compare relative toxicities among the same species. The lesser the LD 50 dose, the more toxic (1) . Anabasis articulata evaluated previously in chorioallantoic assay of having important antiangiogenic effect, so, this study was constructed to investigate the acute toxicity of anabasis articulata to be formulated later for using for treatment of rheumatoid arthritis(2).
Materials and Methods
The lethal dose killing fifty percent of animals (LD 50 ) Lethal Dosethat kill 50 % of animals utilized to detect the dose that should be tested in vivo study and to clinical trial later on; as the beginning concentration is (10%) of the LD 50 (3) . The LD 50 study was done using ninety sixmale and female Swiss albino mice weighing 175 -250 g each. The animals were in the same way distributed into fourteen treatment groups: 7 male groups, 7 female groups and double control groups (one male and one female group), where six animals in each group. Wholly animals provided with water and foodand were permitted to adapt to the research laboratory circumstances for seven days previous the starting of the experiment. After deprivation of food overnight, the animals in control group take water vehicle of 2% Tween 80 solution orally, and each treated group take orally the methanol extract ofAnabasis articulata, which was prepared via diffusing 8.0 g in 10 ml volume of 2% Tween 80 in the following doses: 2.5, 5.0, 10.0, 15.0, 20, 25, and 30.0 g/kg (4), (5) . The animals were detected for death or change in general behavior and other physiological activities. Observation of animal continued for the first 4 hours and then every 24 h for the following 48 h after giving of the extract (6), (7) Acute Toxicity Study The acute oral toxicity was assessed following the World Health Organization (WHO) guideline (WHO, 2000) and the Organization of Economic Co-operation and Development (OECD) guideline for chemical testing (5) . Twenty four rats were chosen by stratified randomization and then distributed into four groups of six each. The first two group served as treatment (six males and six females) and the other two control groups served as control (six males and six females), The treated groups were orally given the methanol extract of Anabasis articulata (diluted in DW ) in a single dose of 5.0 g/kg body weight, while the control groups administered only water vehicle . The day one of the dosing was taken as Day 0 whereas the day of sacrifice was labeled as Day 14 (8 (9) . Mortality: During the fourteen days period, all the animals were detected daily for clinical signs and mortality patterns. Body weight: The body weight of each rat was calculated using a sensitive balance during study period, once on day 0, day 7 and day14 of experiment.Relative Organ Weight: On day 14 of the study period, all the animals were euthanized byexsanguination under anesthesia of chloroform. Diverse organs namely the brain, heart, liver, kidneys, stomach, spleen, and sex organs werecautiously dissected out and weighed in grams (absolute organweight). The relative organ weight of each animal was thencalculated as follows: Relative organ weight = (absolute organ weight (G) / body weight of rat on sacrifice day (G)) * 100
Preparation of sera samples and Serum biochemistry: On Day 14 of the experiment period, all the animals under anesthesia of chloroform, blood samples were drawn from the heart puncture of each animal. The samples were collected in sterile empty test tubes (without anticoagulant) and allowable in standing place for about 30 minute after that you find the blood clotted (10) .Then these samples were centrifuged at 3000 rpm for about 10 min and quickly clear serum samples were aspirated off and flash freeze it in -80 0 C to preserve our complement for next assay.
The following biochemical parameters were determined calorimetrically by using the standard ready-to-use kits and methods of Human; blood glucose, blood urea, serum creatinine, glutamate oxaloacetate transaminase (GOT, AST), glutamate pyruvate transaminase (GPT, ALT), total bilirubin, conjugated bilirubin, the manufacturer instructions for each biochemical parameter were followed for the above investigations (11) .
Histopathological examination
Examination of the organs carried out microscopically. Tissue samples from the heart, brain, liver, kidneys, and spleen, stomach and sex organs handled carefully and were putted in container contain 50-60 ml of 10% neutral buffered formalin to preserve tissue from degradation, and to keep the structure of the cell and of sub-cellular components such as cell organelles (e.g., nucleus, endoplasmic reticulum, mitochondria) (12) . These were processed manually. After dehydration and embedding, sections were cut at 4-5 μ with the rotary microtone, stained with hematoxylin and eosin and examined microscopically.
Results
The Lethal Dose kills fifty percent of animals (LD 50 ) After administration of a single dose of the serial concentrations of methanol extract of Anabasis articulata to each of the treated groups of mice (males and females) and the control group is given the vehicle, according to these, results were recorded and represented in the following table (1): The Lethal dose which killed fifty percent of mice (both sexes) receiving the serial concentrations of methanol extract is represented in figure (1).
Figure 1:
The LD 50 curve of Anabasis articulata methanol extract on male and female mouse groups.
LD 50 value of Anabasis articulata methanol extract was calculated from the linear regression equation (y = 2.418x -13.312), which LD 50 equals to 26.18 g/kg. Where:y=the percentage of dead rats andx= concentration.
Acute toxicity study of Anabasis articulata methanol extract in rats
After the rats were orally given a single dose of 5 g/kg of the methanol extract of Anabasis articulata to the tested animals, neither signs of toxicity nor death of rats were observed during 14 days of the acute toxicity experiment period.The alterations of body weight at day zero, day seven and day fourteen were recorded and also the relative organ weights were calculated at day 14, organ tissue samples and blood samples were also collected at day14 from treated groups and their controls.
The weight of the animalsin the acute toxicity study
Results show the changes in weight between the treatment groups (both sexes) in compared to their control groups during the fourteen days of the study. Weights of both groups were measured three times during the study, at day zero, (Figure 2 & 3) .There was no significant changes in weight among treatment groups in comparison to their controls (P>0.05) for both male and female groups. At day zero P value = (0.059) and (P =0.063) for male and female rats and their control respectively. At day seven P value = (0.567) and (0.086) for male and female rats and their control respectively. While at day fourteen P value = (0.7) and (0.066) for the male and female rats respectively, in compared with their controls, ( Table 2 ).
Figure 2:
Weight changes in the treated male rats and their controls at days zero, seven and fourteen. * Data are expressed as Mean ± SD, n =10for each group. Relative organ weights in the acute toxicity study Results showed the changes in the relative weight of organs for treated male and female rats in compared to their controls, the results showed no significant changes occurred between treated groups and their control (P ˃0.05), (Table 3 .). 
Serum biochemical tests of rats in the acute toxicity study
The rats received (5 g/kg) of Anabasis articulata methanol extract, after 14 days, serum biochemical tests that done for both the tested animals and their controls. There was no significant difference between treated groups compared to their control groups (P ˃0.05), except blood glucose level significantly reduced (P =0.015) & ((P =0.001) in male & female respectively when compared with the control, as illustrated in (Table 4) . 
Histopathological examination for selected organs in the acute toxicity study
The histopathological study of the selected organs in the acute toxicity study in rats show no remarkable change when comparing treated and control groups. 
Discussion
Lethal dose eradicate 50% of animals (LD50) is a typical measurement of acute toxicity that is quantified in milligrams (mg) of the herb extract per kilogram (kg) of body weight of animal that tested. LD50 describes the individual dose necessitated to kill fifty percent of inhabitants of test animals (e.g., rats, fish, mice, cockroaches). It is likely to compare relative toxicities among similar species because LD50 values are standard measurements. The lower LD50 value, mean the herb is a greater toxic (13) .LD50 useful to detect the dose that should be experienced in vivo study and to clinical trial afterward; as the initial concentration is 10% of the LD50 (Francesco et al., 2009). Acute toxicity study not only recognizes the lethal dose but additionally detect the modifications that happened on animals that take the herb. The animal used in acute toxicity study is rats while in LD50 documentation the animal used was mice this is to attain two animal species at least should be experienced in recognizing the acute toxicity (14) . After the rats were orally given a single dose of the methanol extract (5,000 mg/kg) from the dried stems extract of Anabasis articulata neither signs of toxicity nor death of rats were detected during 14 days of trial period the acute toxicity. The results displayed that the methanol extract has LD50 (26.18 g/kg). Kambouche and coworkers (2011) revealed that Algerian anabasis articulata leaves is more toxic than Iraqi anabasis articulata stems, these findings give a reason of using plant stems in future clinical studies as stems is the safest aerial part. However, the dissimilarities between the two studies may be because of the difference in the plant part that used, the nature of landlivings where the plant has planted and the solvents used in extraction process as in Kamboucheet al (2011) used water in his study in the extraction process while in the present study methanol was used as a solvent in the extraction process. Neither internal organ weight nor body weight of treated rats groups was considerably changed when compare to the control group. The changes in body weight and organs weights from the control would reveal the toxicity of the ingredient (16) . The clinical biochemistry analyses were done to estimate the potential changes in hepatic and renal functions affected by the extracts. Liver and kidney function analysis is essential in the toxicity assessment of drugs and plant extracts as they are both essential for the survival of an organism (17) .The methanol extract of Anabasis articulata extract presented no sign of toxicity at 5g/kg in the rats. Blood profile results showed no major changes in comparisons to the control groups for both male and female rats, except there is obvious reduction in the blood glucose Anabasis articulata in our study proved to have antidiabetic effect and this finding are in agreement with Kamboucheet al (2011) that also proved that aqueous extract of Anabasis articulata leaves diminished the hyperglycemia level and improved glucose tolerance in alloxan diabetic mice. Furthermore,Nadia co-workers (2012) revealed Anabasis articulata has several positive actions in governing diabetes and consequence problems induced in pancreas and liver and may applicant as natural antidiabetic drug. In the elegant of previous findings, the antidiabetic action of the current extract could be attributed to saponin constituents, and its antihyperglycemic action is through the discharge of insulin from the pancreas that is, it utilizes a direct insulin-tropic influence, or it could be owing to the insulin like effect of the active principle (saponin) present in the extract. In addition to above, Anabasis articulata rich in flavonoids that have proposed as effective supplements for management and prevention of diabetes and its long-term complications based on in vitro and animal models (22) . Besides their antioxidative activity, numerous flavonoids were revealed to act on biological targets involved in type 2 diabetes mellitus such as: α-glycosidase, glucose co-transporter or aldose reductase. (23) . Also flavonoids stimulate insulin production from the existing β-cells of pancreas (24) and improve lipid metabolizing enzymes. In addition, it has been reported a flavonoid increased glucose uptake and increased GLUT4 translocation (25) . In addition, it has been found that many types of flavonoids were served as a potential agent for glycemic control through enhancement of insulin-dependent receptor kinase activity, thereby inducing the insulin signaling pathway causing increased glucose transporter-4 (GLUT-4) translocation increased glucose uptake. In skeletal muscle, flavonoid significantly increases intracellular calcium concentration which may induce (GLUT-4) translocation with consequent glucose uptake (26) .Moreover, histopathological examinations reveal the safety of orally administered Anabasis articulata, whereno histological changes detected in the organs of treated groups. These data similar to the finding of Azaaet al (2014) that additionally proved that Anabasis articulataextract displayed in vivo hepatoprotective and therapeutic effects against DMN-induced liver damage and may act as a valuable agent in governing the development of hepatic fibrosis through decline of oxidative stress and recovering liver function.
Conclusion
The LD50 value showed the methanolic extract of Anabasis articulata stems fairly safe in single dose treatment. The study also presented that the stems extract had good hypoglycemic outcome.
